Anti-PD1 17D8 VH

V segment: 3-33
D segment: unknown
J segment: JH4b

o} v Q L A B 8 G G D v v Q P G G s L
1 CAG GTG CAG CTG GTG GAG TCT GGG GGA GAC GTG GTC CAG CCT GGG GGG TCC CTG

R L S c A A s G v A F 8 N Y G M H w
55 AGA CTC TCC TGT GCR GCG TCT GGA GTC GCC TTC AGT AARC TAT GGC ATG CAC TGG

v R o} A B G K G L E W v A v I WY D
108 GTC CGC CAG GCT CCC GGC AAG GGG CTG GAG TGS GTG GCA GTT ATC TGG TAT GAT

G ) N K Y Y A D 5 v K G R F T I S R
163 GGA AGT AAT AAA TAC TAT GCA GAC TCC GTG ARG GGC CGG TTC ACC ATC TCC AGA

D N s K N M T Y L Q M N 3 L R A E D
217 GAC AAT TCC AAG AAC RTG CTC TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC

__________ . g n MY Y c = R N D b Y w 6 o @ o1
271 ACG GCT ATG TAT TAC TGT GCG AGG AAC GAT GAC TAC TGG GGC CAG GGA ACC CTG

Ly b

v T v = 8
325 GTC ACC GTC TCC TCA

Figure 1A
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Anti-PD1 17D8 VK

55

108

163

217

271

V segment: L6
J segment: JK4

E I
GAA ATT

A T
GCC ACC

A T
GCC ACT

L T
CTC ACC

v L T Q i
GTG TTG ACA CAG TCT

3 P G E R
TCT CCA GGG GAR AGA

L S C R A
CTC TCC TGC AGG GCC

K P G Q A
AAA CCT GGC CAG GCT

G I |5 A R
GGC ATC CCA GCC AGG

I s ) L E
ATC AGC AGC CTA GAG

N W P -T" T
AAC TGG CCT CTC ACT

Ly

AGT CAG AGT

P R L T
CCC AGG CTC ATC

F = G 3
TTC AGT GGC AGT

B E D F
CCT GAA GAT TTT

F G 6 6
TTC GGC GGA GGG

Figure 1B
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ATC TAT

GGG

TCT

GCA GTT

ACC ARG

Y L A W Y
TAC TTA GCC TGG TAC

D A S N R
GAT GCA TCC AAC AGG

G T o] F T
GGG ACA GAC TTC ACT

Y Y c Q Q
TAT TAC TGT CAG CAG

v E I K
GTG GAG ATC ARA



Anti-PD-1 2D3 VH

V segment: 3-33
D segment: 7-27
J segment: JH4b

Q v 2 L v E
1 CAG GTG CAG CTG GTG GAR

R L S s A A
55 AGA CTC TCC TGT GCA GCG

v R Q A 4 G
109 GTC CGC CAG GCT CCA GGC

S
TCT

TCT

L
CTG

G 3 K K Y Y
163 GGA AGT AAG ARA TAT TAT

D N s K N T
217 GAC AAT TCC AAG AAC ACG

T A v Y Y C
271 ACG GCT GTG .TAT-TAC TGT

v T v s 5
325 GTC ACC GTC TCC TCA

GCG

G G D v v Q E G R
GGG GGA GAC GTG GTC CAG CCT GGG AGG
CDR1
G L T F T N Y G 13
GGA TTA ACC TTC ACT AAC TAT GGC TTC
CDR2
G L E W v A v I W
GGG CTG GAG TGG GTG GCT GTT ATA TGS
D 5 v K G R F T I
GAC TCC GTG AAG GGC CGA TTLC ACC ATC
Y L Q ™ N N L R A
TAT CTG CAA ATG AARC AARC CTG AGA GCC
CDR3
T G D D Y W G Q G
ACT-GGE GAT GAC TAC-TGG GGC CAG GGA
Figure 22

3/58

TCC

GAG

“ACC

AGA

GAC

CTG"



Anti-PD-~1 2D3 VK

55

i0%8

i63

217

271

V segment: L6
J segment: JR4

E I v L
GAA ATT GTG TTG

A T L s
GCC ACC CTG TCC

Q @ K P
CARA CAG ARA CCT

A T G I
GCC ACT GGC ATC

L T I s
CTC ACC ATC AGC

T Q g 3
ACA CAG TCT CCA

A T L s L
GCC ACC CTG TCT TTG

s P G E R
TCT CCA GGG GAA AGA

C R A s
TGC AGG GCC AGT

G Q A 4
GGC CAG GCT CCC

B A R F
CCA GCC AGG TTC

g L E P
AGC CTA GAG CCT

R 8§ "N w
CGT AGC AAC TGG

CCG CTC ACT TTC

-2 R S N

Q s v s S
CAG AGT GTT AGC AGC

R L L I Y
AGG CTC CTC ATC TAT

s G 3 G g
AGT GGC AGT GGG TCT

E D F A v
GAA GAT TTT GCA GTT

G & & T K
GGC GGA GGG ACC ARG

Figure 2B
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Y L A W Y
TAC TTA GCC TGG TAC

D T s N R
GAT ACA TCC AAC AGS

G T D 3 T
GGG ACA GAC TTC ACT

Y Y c o o
TAT TAC TGT CAG CAG

v B I K
GTG GAG ATC ARA



Anti-PD-1 4H1 VH

55

109

163

217

271

325

V segment: 3-33
D segment: undetermined
J segment: JH4b

L v E
TTG GTA GAG

cC A A
TGT GCA GCG

A P G
GCT CCA GGC

)
TCT

TCT

G G G v .V Q
GGG GGA GGC GTG GTC CAG

P G R
CCT GGG AGG

G 3 T F 5 N
GGA TTC ACC TTC AGT AAC

G L E W v A
GAG TGG GTG GCA

Q v Y
CAG GTG TAC
R L s
AGA CTC TCC
v R Q
GTC CGC CAG
& 8§ N

GGA AGT AAT

D N s
GAC AAT TCC

T A v
ACG GCT GTG

v T v
GTC ACC GTC

K Y Y
AAA TAC TAT

Y Y C
TAT TAT TGT

S S
TCC TCA

D s v K G R
GTG ARG GGC CGA

Y L Q M T s
TAT CAA ATG ACC AGT

8 N v o H W

AGC AAC GTT GAC CAT TGG

Figure 3A
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Y G M

CTG

L I W
CTT ATA TGG

3 T I
TTC ACC ATC

L R v
CTG AGA GTC

G o G
GGC CAG GGA

TCC

GAG
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AGA

GAC

CTG



Anti-PD-1 4H1 VK

55

102

la3

217

271

V segment: L6
J segment: JK1

E I v L T

GAA- ATT GTG TTG ACA CAG TCT CCA GCC ACC CTG TCT

A T L s c
GCC ACC CTC TCC TGC

Q Q K P G
CAA CAG AAA CCT GGC

A T G I 3

P =S T L B
CDR1
S Q S v 3

RGG GCC AGT CAG AGT GTT AGT

P R L L I

CAG GCT CCC AGG CTC CTC ATC

F s G S G

GCC ACT GGC ATC CCA GCC AGG TTC AGT GGC AGT GGG

L T I s 3
CTC ACC ATC AGC AGC

s 3 N W B
AGT AGC AAC TGG CCT

P E D E A

CTA GAG CCT GAA GAT TTT GCA

F G Q G T

CGG ACG TTC GGC CAA GGG ACC

Figure 3B
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L

TAT

TCT

GTT

ARG

8 |4 G E R
TCT CCA GGG GAA AGA

Y L A W Y
TAC TTA GCC TGGE TAC

D A ] N R
GAT GCA TCC AAC AGH

G T M F T
GGG ACA GAC TTC ACT

Y Y c Q Q
TAT TAC TGT CAG CAG

v E T K
GTG GAA ATC AAA



Anti-PD1 5C4 VH

V segment: 3-33
D segment: unknown
J segment: JH4b

o} v Q L v E s G G G v v 2 P G R 3 L
1l CAG GTIG CAG CTG& GTG GAG TCT GGG GGA GGC GTG GTC CAG CCT GGG AGG TCC CTG

R L D cC K A s G I T F ] N 5 G M H W
55 AGA CTC GAC TGT ARA GCG TCT GGA ATC ACC TTC AGT AAC TCT GGC ATG CAC TGG

v R Q A P G K G L E W v A v I W Y o
108 GTC CGC CAG GCT CCA GGC ARG GGG CTG GAG TGG GTG GCA GTT ATT TGG TAT GAT

G 8 K R Y Y A D s v X G R F T I 8 R
163 GGA AGT AAA AGA TAC TAT GCA GAC TCC GTG ARG GGC CGA TTC ACC ATC TCC AGA

D N s K N T L F L Q M N 5 L R A E D
217 GRC AAT TCC AAG AAC ACG CTG TTT CTG CAA ATG RAC AGC CTG AGA GCC GAG SAC

[ T AN Y Y- € A ~T — N— [ D Y W g 9 5 T L
271 ACG GCT GTG TAT TAC TGT GCG ACA AAC GAC GAC TRC TGG GEC CAG GGA ACC CTG

JH4D

v T v 5 ]
325 GTC ACC GTC TCC TCA

Figure 4A
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Anti-PDl1 5C4 VK
V segment: 1.6
Jd segment: JKI

35

109

163

217

271

E I v L T
GAA ATT GTG TTG ACA

A T L s c
GCC ACC CTC TCC TGC

Q Q K 4 G
CAA CAG ARA CCT GGC

B T G I P
GCC ACT GGT ATC CCA

L T I s 3
CTC ACC ATC AGC AGC

s s N W P

Q 8 B A T
CAG TCT CCA GCC ACC

R A 5 Q s
AGE GCC AGT CAG AGT

Q A P R L
CAG GCT CCC AGG CTC

A R F S G
GCC AGG TTC AGT GGC

L E b4 E D
GAG CCT GAA GAT

R T F G o]
CGG ACG TTC GGC CAR
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v 8
GTT AGT

L I
CTC ATC

s G
AGT GGG

F A
TTT GCA

TAT

TCT

v

GTT

ARG

s P & E R
TCT CCA GGG GAA AGA

Y L A W Y
TAC TTA GCC TGG TAC

D A s N R
GAT GCA TCC BAC AGG

G T D F T
GGG ACA GAC TTC ACT

Y Y C Q o
TAT TAC TGT CB& CAG

v E I K
GTG GAA ATC ARA



Anti-PD-1 4Al1 VH

55

108

163

217

271

325

V segment: 4-39
D segment: 3-9
J segment: JH4b

2 L o
CAG CTG CAG

s L T
TCC CTC ACC

CDR1

G W I
86C TGG ATC

L Q E
CTG CAG GAG

o) T v
TGC ACT GTC

S
TCG

TCT

G P G L
GGC CCA GGA CTG

GGT GGC TCC CTC

v K P 5
GTG ARG CCT TCG

g R 5 s
AGC AGG AGT AGT

E W 1 G
GAG TGG ATT GGG

TAT AGT GGG

v D T
GTA GAC ACG

b T A
GAC ACG GCT

D Y W
GAC TAC TGG

R Q P
CGT CAG cCC
CDR2
) T Y

AGC ACC TAC

8 K N
TCC AAG ARC
v Y Y

GTG TAT TAC

G Q G
GGC CAG GSA

CAG

TGT

ACC

TTC TCC CTG ARAG

K S R v
ARG AGT CGA GTC

L s s v
CTG AGC TCT GTG

B T L
GAG ACC CTG
F F W
TTC TTC TGG

CDR2
s I Y

AGT ATC TAT

T I s
ACC ATA TCC

T A A
ACC GCC GCA

GTG AGA GAT

CTG GTC ACC GTG

Figure 52
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DI L T
GAT ATT TTG ACT

5 S
TCC TCA

G D E
GGC GAC GAG



Anti-PD-1 4A11 VK

55

109

163

217

271

V segment: L15
J segment: JK1

D I Q M T
GAC ATC CAG ATG ACC

v S I T c
GTC TCC ATC ACT TGT

Q Q K P g
CAG CAG ARA CCA GAG

R S G v P
CGA AGT GGG GTC CCA

L. T I s S
CTC ACC ATC AGT RAGC

Y Y 5 Y P

- TAT TAT AGT TAC CCT

2 s
CAG TCT

P 5 S L
CCA TCC TCA CTIG

g A
TCT GCA

3 v G D R
TCT GTG GGA GAC AGA

K A
AAR GCC

s R
TCA RAGG

L 9
CTG CAG

R T
"AGG ACG

s Q G I
AGT CAG GGT ATT

P K S L
CCT ARG TCC CTG

E 8 G 8
TTC AGC GGC AGT

P B D r
CCT GAA GAT TTT

F 6 o G
TTC GGT CAA GGG

Figure 5B
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8 s
AGC AGC

I Y
ATC TAT

G 8
GGA TCT

A T
GCA ACT

T _K
ACC AAG

W L L W Y
TGG TTA GCC TGG TAT

A A ] N L
GCT GCA TCC AAT TTA

G T D F T
G6G ACA GAT TTC ACT

Y Y C Q Q
TAT TAC TGC CAA CAG

V' E I _K.
GTG GAA ATC AAA



Anti-PD~1 7D3 VH

55

109

163

217

271

325

V segment: 3-33
D segment: 7-27
J segment: JH4b

Q v Q@
CAG GTG CAG
R L s

AGA CTC TCC

A R Q
CGC CAG

L
CTG

TGT

v E S
GTG GAG TCT

T T s
ACA ACG TCT

3] D S
GAC GAT TCC

T AV
ACG GCT GTG

v T v
GTC ACC GTC

ARG

TAT

TCC

P G K
CCA GGC AAG
CDR2

Y Y A

TAC TAT GCA

N T L
AAC RACG CTG

Y Cc v

TAC TGT GTT.

TCA

& 6 6 V V o P & R
GGG GGA GGC GTG GTC CAG CCT GGG AGG
¢DR1
€ I T F S5 s Y @ g
GGA ATC ACC TTC AGT AGC TAT GGC TTT
CDR2
& L E W Vv A VvV I w
GGG CTG GAG TGG GTG GCA GTG ATA TGG
D S V XK 6 R P T 1L
GAC TCC GTG AAG GGC CGA TTC ACC CTC
Y L 9 M N s L R a
TAT CTG CAA ATG ARC AGC CTG AGA GOC
CDR3

T G D D Y W & 0o &
ACT GGG GAT GAC-TAC TGG GGC-CAG-GGA-
Figure 6A
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S L
TCC CTG

Y D
TAT GAT

s R
TCC AGA

E D
GAG GAC

T L
ACC CT&



Anti-PD-~1 7D3 VK

55

109

163

217

271

V segment: L6
J segment: JK4

E I v L
GAA ATT GTG TTG

A T L s
GCC ACC CTC TCC

Q Q K P
CAR CAG AAR CCT

A T G I
GCC ACT GGC ATC

L T T s
CTC ACC ATC AGC

T
ACA

TGC

GGC

P

Q S
CAG TCT
R A
AGG GCC
a A
CAG GCT
A R

P A T L
CCA GCC ACC CTG

s g 5 v
AGT CAG AGT GTT

P R L L
CCC AGG CTC CTC

F s G S

CCA GCC AGG TTC AGT GGC AGT

L E
CTA GAG

R s N W

CGT AGC "ARC TGG"

L T

CIC RCT™

B E D F
CCT GAAR GAT TTT

F G G G

TS GEC &8A GGG

Figure 6B
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ATC

GGG

A

L

S

P

G

E R

TTG TCT CCA GGG GAA AGA

s

Y

L

A

W Y

AGC TAC TTA GCC TG TAC

Y

D

A

S

N R

TAT GAT GCA TCC AAC AGG

s

G

T

D

F T

TCT GGG ACA GAC TTC ACT

v,

Y

Y

c

Q@ Q

GCA GTT TAT TAC TGT CAG CAG

T

Acc

K

v

E

I ..

K

ARG GTG GAG ATC ARA



Anti-PD-1 5F4 VH

55

108

163

217

zZ71

325

V segment:
D segment:

4-39
3-9

J sedgment: JH4b

Q L
CAG CTG

) L
TCC CTC

CDR1

G W
GGC TGG

Q
CAG

ACC

L Q E
CTG CAG GAG

C 5 v
TGC TCT GTC

s G
TCG GGC

3 G
TCT GGT

P G
CCA GGG

P G
CCA GGA

GGC TCC

L v K
CTG GTG AAG

P 8 E T
CCT TCG GAG ACC

L E R
CTC AGC AGG

L E W
CTG GAG TGG

v D
GTA GAC

‘DT
GAC ACG

D Y
GAC TAC

ACG

GCT

TGG

R o] P
CGC CAG CCC
CDR2
E T Y
GAA ACC TAC
s R N

TCC AGG ARC

v Y Y

GTG TAT TAC TGT GCG AGA

G Q G
GGC CAG GGA

F N
TTC AAT

g F
CAG TTC

C A

TCC

L K 3
CTC AAG AGT

K L s
ARG CTG AGC

8 = Y F

I A s I
ATT GCG AGT ATC

R v T I
CGA GTC ACC ATA

S v T A
TCT GTG ACC GCC

TCC

R. D

X D I
TAC GAT ATT

T L v T v S 8
ACC CTG GTC ACC GTC TCC TCA
Figure 7A
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L -T -G-— D~

TTG ACT GGC GAC



Anti-PD~-1 5F4 VK

85

109

163

217

271

V segment: L15
J segment: JK1

D I Q M T
GAC ATC CAG ATG ACC

v T I T c
GTC ACC ATC ACT TGT

o} Q K P E
CAG CAG AAA CCA GAG

Q S G v 13
CAR AGT GGG GTC CCA

L T I 8 s
CTC ACC ATC AGC AGC

Y Y ) bd P

Q s P 8 s
CAG TCT CCA TCC TCA

5 v G D R
TCT GTA GGA GAC AGA

R A 5 Q G
CGG GCG RGT CAG GGT

K A B K s
ARA GCC CCT AAG TCC

8 R r s G
TCA AGG TTC AGC GGC

L Q P B D
CTG CAG CCT GAA GAT

R T F G Q

TAT TAT AGT TAC._CCT. AGG ACG TTC.GGC CAA

Figure
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L s A
CTG TCT GCA
I 5 8

ATT AGC AGC

L I Y
CTG ATC TAT
s G )
AGT GGA TCT
F A T
TTT GCA ACT
G T K

GGG ACC-AAG

7B

W L A W Y
TGG TTA GCC TGG TAT

A A S S L
GCT GCA TCC AGT TT6

G T D F T
GGG ACA GAT TTC ACT

Y Y c Q Q
TAT TAC TGC CAA CAG

v E I K
GTG GAA ATC AAN
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Figure 13A
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Figure 13B
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Binding specificity of HuMab anti-PD-1 antibodies to

PD-1,1COS, CTLA-4 and CD28

2.50
2.00
B PD-1
. 1.50 ICO8
Q
mCTLA-4
© 4o00-
CcDh2z8

5C4 2D3 17D8 4A11 4H1  Control
Ab
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Binding of HuMab anti-hPD-1 Abs to activated human T cells
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2 ¥
300
o
=
200
100+
0 { 1 I 1
-2 -1 0 1 2
Concentration [nM]
Figure 15A

4Hi1
5C4
1708
2038

Binding of HuMab anti-hPD-1 Abs to activated cynomolgous monkey PBMC
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Figure 15B
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Binding of HuMab anti-hPD-1 Abs to PD-1 expressing CHO cells
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800~ o 4A11
T
i
= o 5C4
400} s 1708
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Figure 15C
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Anti-PD-1 Abs promote T cell proliferation in MLR

m 25ug/ml
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Figure 162

~ Anti-PD-1 Abs on IFN-0 secretion in MLR

T

;
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Figure 16B
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Anti-PD-1 Abs on IL.-2 secretion in MLR

B 100 ug/m!
@10 ug/ml
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Figure 16C
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,.,m

HuMah anti-PD-1 Abs block binding of PD-L1 to CHO/hPD-1 cells

400
300
m 5C4
i
= oo A 4Hi
100
Q T T T ]
10-2 101 10° 10? 102 103
Concentration [nM]
Figure 17A
HulMab anti-hPD-1 Abs block binding of
PD-1.2 to CHO/PD-1 cells
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a 1708
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